Primary schools in Kenya provide a promising venue for widespread delivery of HIV prevention interventions. This article describes the development and evaluation of Making Life's Responsible Choices (MLRC), a school-based HIV prevention intervention for primary school children developed through a collaborative global partnership involving multiple community stakeholders. Intervention development was informed by extensive reviews of youth-focused evidence-based HIV prevention interventions, and was rooted in both the Theory of Planned Behavior and Social Cognitive Theory. MLRC includes six modules: 1) self-awareness, 2) human sexuality, 3) healthy relationships, 4) drug/ alcohol abuse, 5) HIV/AIDS and other sexually transmitted infections, and 6) behavior change. Class 5 pupils (N=1846; 52.1% girls, 47.9% boys; mean age=12) attending 46 different Catholic-sponsored public and private primary schools throughout Kenya participated in the evaluation of the intervention program which was delivered in the classroom and occurred over the course of 40 weeks (one academic term). Changes in knowledge and behavioral intentions were assessed using a one-group pre-test post-test experimental design. Pupils completed module-specific assessment measures, and paired samples t-tests were used to compare changes in knowledge and behavioral intentions at the classroom level. Gender-specific analyses were also conducted. All six modules displayed statistically significant positive changes in the mean percentage of knowledge items answered correctly for the full sample, with marginal gender differences revealed. Statistically significant health-promoting changes were seen in 11 of the 18 behavioral intention items (3 per module), with gender differences also revealed. Findings suggest that implementing interventions such as MLRC has the potential to thwart the spread of HIV among youth in Kenya, and equip youth with health-promoting skills. In addition, school-based programs have the potential to become institutionalized in school settings in order to maintain their long-term sustainability.
Introduction
Kenya is one of the countries in Sub-Saharan Africa that has been most impacted by the HIV/AIDS pandemic. Data from the 2013 Kenya AIDS Indicator Survey (KAIS) demonstrated that national HIV prevalence rates among adults (ages 15-64) decreased from 7.2% in the 2007 KAIS to 6.0% in the 2013 KAIS [1] . The 2013 KAIS also documented continued regional variations in HIV infection rates, as well as higher prevalence rates among women than men [1] . Although these declines Free Primary Education Policy, which was implemented in January 2003, created the opportunity for children from diverse socioeconomic backgrounds to attend school free of charge. Among children between the ages of 6 and 13 years, enrollment in primary school increased from 87% in 1998 to 94% in 2009, according to the Kenya Demographic and Health Surveys [2, 3] . Implementing an HIV prevention intervention in Kenyan primary schools would be one way to ensure that the prevention intervention is delivered in a safe and supportive learning environment for pupils from all regions of the country.
School-Based HIV prevention interventions
The delivery of HIV prevention interventions in schools has been found to be an effective strategy for reaching large numbers of youth with age-appropriate HIV prevention messages and skills building activities in sub-Saharan Africa [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . For example, in Tanzania Kawai et al. [5] found that communication with teachers about HIV and human sexuality was associated with delayed sexual initiation among pupils. Specifically, in Kenya Maticka-Tyndale, Wildish & Gichuru [10] found that a school-based HIV prevention intervention had a long-term positive impact on the HIV-related knowledge, attitudes, and behavior of youth for up to three years following their participation in the program.
Paul-Ebhohimhen, Poobalan & van Teijlingen [14] reviewed school-based sexual health interventions in sub-Saharan Africa and found that there is a great demand for more development of effective school-based sexual health interventions and further evaluation of those already being implemented. Another literature review of school-based HIV prevention programs targeting youth in sub-Saharan Africa was conducted by Gallant & Maticka-Tyndale [4] . They conclude that these school-based interventions should a) target younger children, b) implement the program throughout the entire school curriculum, c) use peer educators as well as teachers, d) utilize participatory activities, e) use a cascade approach to train teachers as widely as possible and f) sustain the program over a prolonged period of time in order to have an impact on HIV-related attitudes and behaviors. Thus, further research and practice is needed on the development, implementation, evaluation, and maintenance of HIV prevention interventions that are fully integrated into school systems in sub-Saharan Africa and other regions of the world most impacted by HIV.
"Making Life's Responsible Choices" (MLRC)
The aforementioned literature on school-based HIV prevention interventions partially informed the development of the Making Life's Responsible Choices (MLRC) school-based HIV prevention intervention for primary school pupils in Kenya. MLRC is implemented by school teachers who receive MLRCspecific training endorsed by the Teachers Service CommissionKenya. The MLRC teaching and learning resources for teachers have been approved by the Kenya Institute of Curriculum Development (formerly Kenya Institute of Education), the national body that advises the Kenyan Government on matters pertaining to curriculum development, and evaluates, vets, and approves any local and foreign curricula and curriculum support materials to be utilized in Kenyan primary and secondary schools.
The MLRC program primarily targets pupils in Class 5 (ages [11] [12] at Catholic-sponsored public and private schools throughout the country of Kenya. Booster lessons are held for pupils in classes 6, 7 and 8 to affirm the messages learned during the initial program in Class 5. The activities in the MLRC program are designed to be participatory (e.g. role plays, skits, poems, songs), and incorporate both positive traditional African/Kenyan cultural values along with Christian teachings. The participatory pedagogy and student-centered teaching approach was informed by best practices in sub-Saharan Africa [15] . A nationwide system of training teachers through a Training-of-Trainers (TOT) model ensures that a large number of teachers can be trained throughout the country. Last, the MLRC program is implemented throughout the academic school year, so the key educational and health-promoting messages are reinforced continuously over a prolonged period of time by teachers. MLRC draws upon evidence-based best practices to ensure the most effective program possible is delivered to Kenyan youth.
The MLRC program focuses on skills building and the development and maintenance of health promoting behaviors that contribute to the prevention of HIV. The intervention is a culturally-derived, theory-informed intervention developed from extensive reviews of youth-focused, evidence-based HIV prevention interventions. The MLRC program was developed utilizing criteria that were found to be essential in successful evidence-based HIV prevention programs for youth. Kirby [16] conducted an in-depth literature review of evidencebased abstinence, sex, and HIV education programs for youth and studied how various characteristics of these interventions influenced youths' sexual behavior, instances of pregnancy, and cases of sexually transmitted infections (STIs). He concluded by describing 17 key characteristics of effective curriculumbased sex and STD/HIV education programs, all of which were incorporated into the MLRC program.
MLRC is divided into six modules: a) self-awareness, b) human sexuality, c) healthy relationships, d) drug/alcohol abuse, e) HIV/AIDS and other sexually transmitted infections (STIs), f) behavior change (note: since this evaluation, an additional module on Child Safety and Protection has been added). The primary long-term impact goals of the MLRC program are to reduce HIV-related incidence and to reduce HIV/AIDS-related stigma. The secondary goals of the MLRC program are to reduce substance abuse, reduce teenage pregnancies, and to increase school completion and retention rates. The program aims to achieve these goals by increasing HIV/AIDS-related knowledge, improve attitudes around health promotion behaviors, impart healthy living skills and
The MLRC program has a focus on encouraging interpersonal communication skills and school/community dialogue about HIV/AIDS and related topics, which are often taboo and not discussed in Kenya [10] . MLRC includes a parent component and parent-focused educational materials with the goals of sensitizing parents to the MLRC curriculum and offering training and support for parents/guardians of youth in the MLRC classes to encourage dialogue within families about these sensitive topics. In addition, key messages from the MLRC intervention are reinforced through radio programs that are transmitted on Catholic-sponsored radio stations throughout the country. Schools outside of the radio coverage are provided with compact discs (CDs) that contact audio files of the radio programs.
Theoretical foundations and evidence-based practice
The MLRC program is theoretically-informed by Social Cognitive Theory [17] and the Theory of Planned Behavior [18, 19] -two psychological behavior change theories that have been used in an array of HIV prevention interventions globally. Social Cognitive Theory views the adoption of behaviors as a dynamic social process influenced by personal and environmental factors. It posits that human behavior is learned through experience, or through the modelling of another's behavior. Two primary components of this theory are: 1) modelling of behaviors we see other people perform, and 2) self-efficacy, a person's belief that s/he is capable of performing the new behavior in the proposed situation. This theory has been utilized in health behavior change interventions to help teach new skills, reinforce positive behavior, or discourage unhealthy behavior (e.g., the ability to reduce sexual behavior that places one at risk of HIV infection). The MLRC program focuses on identifying specific HIV-related risk behaviors (e.g., drug/alcohol use, sexual activity) and then promoting the self-efficacy of youth to maintain healthy behaviors or change their behavior in the future. It also involves a number of skillsbuilding activities where youth have the opportunity to learn new HIV prevention skills, and to practice these new skills in an environment where they receive corrective feedback and social support. The skills-building activities focus specifically on areas such as strategies for refusing sexual activity, handling peer pressure, addressing gender inequality, and avoiding circumstances that may lead to engaging in sexual activity.
The Theory of Planned Behavior is premised upon the idea that before behavior change can occur a person must first develop an intention to change their behavior. The intention to behave or change one's behavior is influenced by two primary factors: attitudes about that behavior and perceived subjective norms about the behavior [18, 19] . When specifically examining the HIV-related risk behaviors of Kenyan youth it is important to identify the various referent norms that influence youths' attitudes and perceived subjective norms, most notably the attitudes and behaviors of their friends, teachers, parents, and/ or other community members. For this reason, the program places a heavy emphasis on the role that peer pressure can play on youths' HIV-related risk and protective behaviors. The program also gives youth the skills necessary to navigate through these influences in order to promote healthy behaviors.
Abstinence-based HIV prevention interventions for youth
Given the young age of program participants (ages [11] [12] , the MLRC program promotes HIV prevention through encouraging abstinence from engaging in a range of behaviors that may put one at risk for HIV. Numerous studies in the United States have demonstrated that promoting abstinence in youth can be an effective method for delaying sexual initiation [20] and reducing the likelihood that youth will engage in sex [21] . Abstinence promotion in HIV prevention programming has been found most effective when specifically targeting an increase in HIV-related knowledge, intentions to abstain from risk behaviors, and improving attitudes about abstaining from risk behaviors [21] . For instance, Blinn-Pike [22] found that the most frequent reasons that youth who were abstinent chose to remain abstinent were because of fears about early pregnancy or STIs (including HIV/AIDS). Also, Kniss & Akagi [23] found that an abstinence-only program that promoted education about HIV knowledge and attitudes was more effective at reducing youth's HIV risk behavior when compared with youth who did not receive any sexuality education. In an earlier study, Botvin et al. [24] found that targeting youth before sexual debut is more effective than targeting older youth who may already have established behaviors.
Studies have not only found abstinence to be a potentially successful approach in the United States, but in countries around the world with relatively high HIV prevalence rates such as Burkina Faso and Cote d'Ivoire [25] , Kenya [26, 27] , Nepal [28] , and Tanzania [29] . Iriyama et al. [28] found that youth in Nepal who received an intervention that increased their perceived susceptibility to HIV infection successfully led to increased intentions to remain abstinent; however, this effect was stronger for youth under the age of 16.
Specifically, in Kenya data from the Kenya Demographic Health Surveys (1993, 1998 , and 2003) demonstrate a statistically significantly relationship exists between youth knowing that abstinence can prevent HIV infection and practicing abstinence [26] . This association is stronger for youth who are in school, and for those who receive programming that is gender sensitive and culturally appropriate [26] . Additionally, Lillie, Pulerwitz & Curbow [30] demonstrate a need for increased HIV-related education that promotes abstinence and being faithful in The purpose of this article is to evaluate the outcomes of Making Life's Responsible Choices, a school-based HIV prevention interventions grounded in Social Cognitive Theory and Theory of Planned Behavior, and based on evidence-based practices from prior HIV prevention interventions for youth. Given that the focus population for this intervention is pupils in Class 5 (ages 11-12) attending primary schools in Kenya, the program is abstinence-based and focuses on building knowledge and behavioral intentions that will protect them from acquiring HIV. The program also focuses on enhancing the relationship of the children with their parents/guardians. Table 1 ). The number of pre-test and post-test measures that were completed by participants varied across both module and assessment period. This was primarily due to fluctuations in enrollment and attendance at the 46 different schools involved in the evaluation, although additional barriers to participation included competing family demands, safety concerns, environmental concerns, and health issues. In addition, since the measures were completed anonymously, there was no way to follow up with youth who missed an assessment. Of the 26 Catholic Dioceses (geographic districts under the supervision of a Bishop) that cover the country of Kenya, MLRC was implemented in schools located within 24 different Dioceses. All pupils in Class 5 of participating KCCB schools are offered the opportunity to participate in MLRC regardless of their faith affiliation.
Methods

Participants and schools
Kenyan primary and secondary schools. In surveying Kenyan pupils (ages 13-19) they found that less than half (48%) fully comprehended abstinence and only 20% fully comprehended being faithful as strategies for reducing HIV-related risk behavior.
While the studies above indicate that abstinence education can be an effective tool for reducing youth's HIV-related risk behaviors, it is important to note that not all abstinence-based approaches are effective [16] . For instance, Parsitau [31] found that abstinence-only education in Kenya can be ineffective and problematic when it ignores complexities of human sexuality (such as only focusing on morality of sexual behavior, rather than sexual behavior's impact on one's health) or ignores social, economic and political situations that may increase youths' participation in HIV-related risk behavior (such as poverty, gender inequality, and/or political instability). Taken together, the studies discussed demonstrate that when implementers promote abstinence in HIV prevention they should deploy evidence-based practices in order for programs to be most effective. These approaches can include: targeting younger youth before they engage in risk behaviors [24, 32] , increasing youths' knowledge that abstinence can prevent HIV transmission [26, 27, 30] , increasing youths' perceived susceptibility to HIV infection [22, 28] , including activities that build life skills [29] , and empowering youth to have confidence in their ability to abstain [25, 27, 29, 33] .
The MLRC program incorporates all of these evidencebased approaches to abstinence-focused HIV prevention in schools. There is a strong focus on increasing knowledge about HIV transmission, increasing youths' perceived susceptibility to HIV/AIDS and other STIs, improving youths' attitudes towards abstinence as a way to avoid HIV infection, enhancing youths' ability to resist negative peer pressure, and increasing youths' intentions to engage in health-promoting behaviors. Additionally, the intervention addresses a range of other developmentally appropriate health-related areas that are associated with HIV transmission. Thus, the six modules of the MLRC program cover a wide range of content, including self-awareness, human sexuality, healthy relationships, drug/ Module Pre-test n (% of total N) Kenya. Developmental considerations were addressed through assuring that concepts and activities were not too cognitively advanced for 11 to12 year-old children. Cultural and religious considerations were addressed through the incorporation of both traditional African/Kenyan cultural values and Christian teachings. This included the incorporation of culturallyrelevant concepts and values into the intervention content and activities, as well as the inclusion of culturally-specific songs, skits, and role-plays. Christian teachings were primarily addressed through the inclusion of relevant Bible verses which served to reinforce key HIV prevention messages.
After the initial curriculum was developed, the MLRC program was pilot tested in Catholic-sponsored primary schools throughout various regions of Kenya that represented both rural and urban settings. These schools included private and public schools, as well as boarding schools, day schools, and mixed boarding/day schools. During this pilot phase, members of the collaborative partnership and members of the EAB made site visits to implementing schools to conduct observations and to meet with head teachers, teachers, and parents to discuss implementation practices, successes and challenges. Various forms of qualitative and quantitative process evaluation data (e.g., surveys, classroom observation logs, field notes, interviews, focus groups) were collected during this formative stage in 15 of the 25 KCCB Dioceses, and these data helped to improve both the content of the MLRC intervention as well as the implementation procedures that were used to deliver the intervention in diverse school-based settings. Following the refinement of the intervention based on these initial pilot trials, MLRC was later expanded to 24 of the 25 KCCB dioceses.
The MLRC program is implemented across an entire academic school year (40 weeks), with one or more of the 51 sessions delivered once per week. Each session is typically 40 minutes long, and is delivered in a classroom setting with a maximum teacher to pupil ratio of 25 students per 1 teacher. In settings where the pupil to teacher ratio exceeds 25:1, the class is broken into two or more sections for the purposes of MLRC delivery or additional teachers join for program delivery. The MLRC Teacher's Guide gives the stated duration and plan for each session in each of the six modules. Delivery of the MLRC curriculum must be done in accordance with the "MLRC Core Elements" which outline for teachers how the curriculum should be implemented across the academic school year (see Appendix A). The scheduling of sessions can vary from one classroom to another, including before/after school, over the lunch hour, or in some cases as part of the school timetable.
Teachers are given specific instructions on how to engage learners and actively encourage their participation in the MLRC curriculum activities. Specific activities include active and interactive methods such as didactic lectures, small group discussion, large group discussion, role plays, case studies, booklets, songs, radio programs, dances, "take home" assignments, and others. MLRC also utilizes classroom A representative sample of the schools for the current study was constructed using a multistage sampling method. The primary stage units for sampling consisted of 7 of the 8 administrative provinces in Kenya, excluding the North Eastern Province region which does not implement the MLRC intervention due to safety concerns (note: since this evaluation was conducted the province structure has been replaced with a county governance system). The provinces form an all-inclusive demographic population of the Kenyan people that include a cross-section of individuals representing various ethnic groups, geographic regions (urban and rural), and occupations (pastoralists, farmers, fishermen). The second stage units were the Catholic Dioceses which were selected using simple random sampling procedure in each of the seven administrative provinces. Finally, schools were randomly selected from a sampling frame provided by each Diocese based on those schools that were implementing MLRC at the time of the study. The number of schools from each Diocese was proportionately allocated to ensure adequate representation from the various regions of the country. Due to resource limitations, a total of 46 schools were selected for the final sample, which was 3% of all schools who were implementing MLRC at the time of the study (total number of schools implementing MLRC=1541).
Intervention development and delivery
The MLRC program was created by members of a collaborative partnership formed between the Commission for Education and Religious Education within the Kenya Conference of Catholic Bishops (KCCB) and faculty/staff members from the largest Catholic university in the United States. An Expert Advisory Board (EAB) was created at the beginning of the intervention development process in order to have an external Kenya-based group to provide expert guidance and direction. The EAB was composed of individuals who represented the following groups: current and retired primary school teachers; head teachers; content experts in education, child development, curriculum design, theology, cultural studies and HIV; and representatives from education-focused governmental agencies such as the Kenya Institute of Curriculum Development (formerly Kenya Institute of Education).
Development of the MLRC HIV prevention intervention was grounded in Social Cognitive Theory [17] and the Theory of Planned Behavior [18, 19] , and was informed by extensive reviews of youth-focused, evidence-based HIV prevention interventions. The intervention was developed utilizing Kirby's [16] 17 key characteristics of effective curriculum-based human sexuality and STI/HIV education programs for youth. Given the young age of our focus population of youth in Class 5 primary school, development of the MLRC program also incorporated key elements from evidence-based approaches to abstinence-focused HIV prevention. In addition to these theoretical and technical considerations, we assured that the content of the curriculum was both developmentally and culturally appropriate for pupils in Class 5 across all regions of demonstrations whereby MLRC teachers and/or participating pupils demonstrate some of the life skills according to the sessions. These are done through role plays, skits, or reading and discussing stories. Teachers prepare schemes of work and lesson plans before delivering the lesson, and they also keep a register of attendance for pupils.
All of the necessary materials for the MLRC program are distributed to schools through the Arch/Dioceses Education offices. All teachers receive a copy of the MLRC Teacher's Guide, MLRC Teaching Posters, and the Training of the Facilitator Manual. Pupils receive at least an MLRC Pupil's Booklet, but schools are also given a number of more extensive Pupil's Books which are sometimes shared in the classroom depending on the size of the school. Parents/guardians of pupils in Class 5 are sensitized on the objectives of the intervention as well as taken through the content of the program before teaching commences. After parents/guardians participate in a sensitization meeting, they and/or the pupil may opt out of the MLRC program. All parents/guardians of pupils receive MLRC Parent's Booklets and MLRC Parent's Memos whenever a new module is taught.
Intervention monitoring and fidelity
The MLRC program has a robust monitoring plan in place to track implementation and also improve quality. A monthly monitoring form is completed by each MLRC teacher and endorsed by the head teacher of implementing schools and sent to the KCCB national office where data are aggregated and compiled into quarterly reports to funding agencies. These monitoring forms also provide teachers an opportunity to document successes and challenges with the program, and to solicit feedback to be shared with the KCCB national office. In addition, the KCCB national team and local KCCB Diocesan teams conduct monthly site visits to participating schools (on a rotating schedule) to monitor teacher fidelity to the curriculum. During site visits, team members observe MLRC being delivered in the classroom setting, and complete an intervention fidelity checklist. Site visit reports are generated based on classroom observations and other data collected during the visit, and these reports are submitted to funders and to the schools for continuous improvement and quality assurance.
Evaluation design
The goal of the current evaluation was to evaluate changes in knowledge and behavioral intentions as a result of participating in the MLRC. A one-group pre-test post-test experimental design was utilized, as the evaluation was conducted as part of the developmental process to create a new educational program designed to be delivered in all Catholic-sponsored primary schools in Kenya. Thus, the addition of an attention placebo control or comparison condition across an additional 46 schools (the number of schools where the intervention was delivered) during this early stage of development was beyond the resources and scope of the current evaluation. Changes in knowledge and behavioral intentions were evaluated at the classroom level as opposed to the individual level, since confidentiality concerns prohibited collection of individually identifying information. Modules were evaluated separately to determine if any particular module would need to be potentially revised or eliminated.
Ethical approval for the targeted evaluation described in this article was obtained from the Kenya Ministry of Education, the Commission for Education and Religious Education within the Kenya Conference of Catholic Bishops, as well as the U.S. collaborating partner's University Institutional Review Board. Since this was an evaluation of an educational program being implemented in Catholic-sponsored primary schools throughout the country of Kenya and students completed preand post-test measures that did not include any identifying information for the purpose of program evaluation and improvement, waivers of active parental consent were granted from all ethical review boards. Prior to the introduction of MLRC into any school, parents/guardians of pupils in Class 5 were sensitized on the objectives of the intervention as well as taken through the content of the program. After parents/ guardians participated in a sensitization meeting, they and/ or the pupil may opt out of the MLRC program. All parents/ guardians of pupils received MLRC Parent's Booklets and MLRC Parent's Memos whenever a new module was taught.
Assessment measures and analytic strategy
Pupils completed a brief module-specific pre-test assessment measure at the beginning of each module, as well as a modulespecific post-test assessment (with the same items as the pretest) at the end of each module. Each module-specific pretest and post-test measure was developed by members of the collaborative partnership, and was constructed to include items that represented the core areas of learning included in each module. Following construction of each measure, they were reviewed by the partnership's EAB, and modified based on this feedback. The measures were then pilot-tested with youth from representative classrooms. Each module's pre-test/post-test assessment measure included a brief demographic section (gender, teacher, age, class level, name of school, name of Dioceses), followed by ten items-seven items focused on knowledge, and three items focused on behavioral intentions. Knowledge items included four multiple choice response options, with only one response being the correct response based on the information provided in the module. All items in the behavioral intentions sections were measured on a scale from "Never" (1) to "Always" (4) with "Most of the time" (3) and "Sometimes" (2) in the middle. For statistical analyses, each knowledge item was scored for its correctness, and then a total score was calculated for each participant based on the percentage (%) of the items that were answered correctly. Each attitude, intention and behavior item was evaluated separately using the item-specific 1-4 scale previously described. For most items, a higher score represented a more favorable and health-promoting behavioral intention.
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Each of the 6 MLRC modules was evaluated separately. Statistically significant improvements in HIV preventionrelated knowledge and behavioral intentions were determined by comparing pupils' scores on module-specific pre-test assessment measures prior to participating in each MLRC module with their scores on the post-test assessment measure following completion of each module. Paired samples t-tests were used to compare these changes at the classroom level separately for each module. Gender-specific paired samples t-tests were also conducted to see if there were any differential effects of the intervention by gender. Overall sample means for the proportion of items answered correctly on the knowledge items by module were calculated, as well as gender-specific means for the proportion of knowledge items answered correctly. Overall sample means for the attitude, intention, and behavior items were calculated separately, as well as genderspecific means for these items.
Results
For each module, the percentage of the seven content knowledge items that were answered correctly during the pre-test was compared to the percentage of the knowledge items that were answered correctly during the post-test. These comparisons were statistically significant for all six modules in the positive direction (see Table 2 and Figure 1 ), indicating that students who participated in the intervention demonstrated statistically significant gains in knowledge regarding HIV/ AIDS and other related issues.
The percentage of content knowledge items answered correctly on the pre-and post-test assessments within each module were analyzed by gender (see Table 3 ). Girls demonstrated significant post-test gains in all six modules. Boys demonstrated significant post-test gains in all modules except for Module 3 (Healthy Relationships).
Statistically significant health promoting changes in behavioral intentions were seen in 11 of the 18 items included in the pre-test and post-test assessments (see Table 4 ). All of the behavioral intention items in Modules 1 (Self Awareness) and 5 (HIV/AIDS and other STIs) demonstrated statistically significant health promoting improvement, with varying numbers of items reaching significance in all other modules except for Module 6 (Behavior Change). The significant findings represent increased intentions to treat others with respect, practice Christian values, participate in family activities, share information regarding risky sexual behavior with friends, relate well with friends, introduce friends to parents, educate friends on dangers of drugs and alcohol, abstain from drug use, abstain from premarital sex, talk to friends about HIV/AIDS, and be kind to people living with HIV/AIDS.
For the gender-specific analyses of behavioral intentions focused on only the girls, two items in Module 1 (Self Awareness), two items in Module 3 (Healthy Relationships) and one item in Module 5 (HIV/AIDS and Other STIs) reached statistical significance (see Table 5 ). These significant findings for girls represent increased intentions to treat others with respect, practice Christian values, relate well with friends, introduce friends to parents, and be kind to people living with HIV/AIDS. For boys, only one item in Module 2 (Human Sexuality) and all three items in Module 5 (HIV/AIDS and other STIs) demonstrated statistically significant difference with regard to behavioral intentions. These significant findings for boys represent increased intentions to share information regarding risky sexual behavior with friends, abstain from premarital sex, talk to friends about HIV/AIDS, and be kind to people living with HIV/AIDS ( Table 5 ). 
Discussion
Given that Kenya is one of the countries in Sub-Saharan Africa that has been most impacted by the HIV/AIDS pandemic, it is important to develop HIV prevention interventions to thwart the spread of HIV. The development and delivery of behavioral interventions that target youth before they become sexually active and develop patterns of HIV-related risk behaviors is a promising strategy for slowing the spread of HIV. Primary schools in Kenya provide an ideal venue for the delivery of HIV prevention interventions for youth since Kenya's Free Primary Education Policy created the opportunity for children from diverse socioeconomic backgrounds to attend school free of charge. Delivering such interventions in Kenyan primary
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Open Access Journal schools is one way to ensure that programs are delivered in a safe and supportive learning environment for pupils from all regions of the country.
Making Life's Responsible Choices (MLRC) is a theoryinformed school-based HIV prevention intervention for primary school pupils in Kenya implemented by local school teachers. A nationwide system of training teachers through a Train-the-Trainer model ensures that a large number of teachers can be trained throughout the country, creating a sustainable supply of educators to deliver the intervention. Since the MLRC program is implemented throughout the academic school year, the key educational messages are reinforced continuously over a long period of time. The MLRC intervention has become institutionalized in Catholic-sponsored primary schools throughout Kenya, thus assuring long-term sustainability.
Overview of findings
For the overall sample, all six modules demonstrated statistically significant increases in module-specific knowledge from the pre-test to the post-test assessment. This demonstrates that the pupils participating in the MLRC intervention improved their understanding of the key messages delivered through the intervention for all of the modules. The largest increase in knowledge occurred in Module 2, which was focused on Human Sexuality. The overall sample mean for correct knowledge items was 47.23% at the pre-test assessment, and this increased to 64.8% at the post-test assessment (p<.001). Even for the two modules where participants demonstrated a relatively high level of accurate knowledge (i.e., Healthy Relationships: 74.86% correct; Drug/Alcohol Abuse: 70.40%), the youth still demonstrated statistically significant increases in knowledge (i.e., Healthy Relationships: 79.92% correct; Drug/ Alcohol Abuse: 76.97%).
Gender-specific analyses indicated that girls demonstrated statistically significant increases in knowledge on all six modules. Boys, on the other hand, demonstrated statistically significant increases in knowledge on all of the modules except the Healthy Relationships module. Examination of the mean % correct figures for boys illustrates that they started with a higher baseline understanding of content from this module than the girls (77.62% vs. 73.97%), and at the post-test assessment had only slightly higher scores on the knowledge items for this module than the girls (79.92% vs. 79.48%). Even though the boys did demonstrate an overall increase in knowledge related to Healthy Relationship, the change was not strong enough to reach statistical significance.
Examination of the gender-specific means for the percentage of items correct across all modules, demonstrates a consistent pattern of correct responses from both the boys and girls. This indicates that even if differences occurred in the baseline levels of knowledge, both genders increased their level of understanding of the information provided in the intervention. This suggests that even if girls and boys enter the MLRC intervention with different levels of understanding of HIV-related issues due to cultural, community, family, or peer-related factors, the intervention is able to improve that level of knowledge toward a healthier understanding of HIV-related issues.
The results of the behavioral intentions items are more challenging to interpret given that they do not necessarily have a discrete "correct" vs. "incorrect" response. These items were created by the collaborative team and developed to reflect health-promoting behavioral intentions that were reflective of the content in each module. Since they were not developed based on any standardized measures of behavioral intentions, it is difficult to know if they were effectively assessing the desired intentions. There also may have been a ceiling effect for most of these items, some of which may have been driven by social desirability or the age of the participants. Each item was responded to on a 1-4 scale, with 4 being indicative of a greater level of health-related behavioral intentions. The mean scores for the items ranged from 3.11 to 3.80 for the full sample, and between 2.96 and 3.90 for boys and between 3.24 and 4.00 for the girls in the gender-specific samples. The label for a "3" on the scale was "most of the time" and for a "4" was always, but these scores indicate that the youth reported intending to engage in health-promoting behaviors a vast majority of the time.
In Module 1, which was focused on Self Awareness, all three behavioral intention items were significant for the overall sample. In the gender specific analyses, none were significant for the boys, but 2 of the 3 were significant for the girls (only one related to personally participating in positive family activities was not). In Module 2, which was focused on Human Sexuality, the item focused on sharing information about risky sexual behavior with friends was significant for the combined sample and for the boys. None of these items were significant for the girls, although all but the one related to abstaining from sexual behavior showed an increase. This item was high at baseline (3.80) and decreased slightly (3.69) for girls. Module 3, which was focused on Healthy Relationships, demonstrated significant differences for the overall sample on items related to relating well with friends and introducing friends to parents, and these items were also specific for girls in the gender-specific analyses. One item in this section related to choosing friends wisely was not significant for any of the analyses, but the baseline levels of this items were high for both boys (3.75) and girls (3.85).
In Module 4, which focused on Drug/Alcohol Abuse, there were two items that were significant for the full sample (one related to making friends aware of the dangers of drugs and alcohol and the other related to using drugs because of peer pressure), and neither of these was significant in the gender specific analyses. The item related to abstaining from using illegal drugs and alcohol was not significant for either the full sample or the gender specific samples, but the means were all 3.61 or higher and did not fluctuate much. For Module 5, which was focused on HIV/AIDS and Other STIs, all three items (i.e., abstaining from premarital sex, talking to friends about HIV/ Journal of HIV and AIDS Open Access Journal AIDS, and being kind to people living with HIV) were significant with the overall sample. These items were all significant for the boys too, and the only one significant for girls was being kind to people living with HIV. For the girls, the other two items did demonstrate a non-statistically significant increase, but they started at 3.7 (talking to friends) and 3.70 (abstaining). In Module 6, which was focused on Behavior Change, none of these items produced statistically significant changes for the overall sample or for the gender-specific analyses. The baseline levels were high for the gender specific analyses (boys= 3.70-3.84; girls=3.75-4.00) so this may have played a role.
Examination of the pattern of statistically significant pre-/ post-test differences for the gender-specific analyses of the behavioral intention items demonstrated more variability than that seen with the knowledge items. Although this variability may be related to socio-cultural factors, it also may be related to the fact that behavioral intention analyses were conducted on single items as opposed to the 7-item knowledge scores.
Girls and boys both demonstrated statistical significance on only one item related to being kind to people living with HIV and AIDS. Girls demonstrated significant increases in behavioral intentions related to self-awareness and healthy relationships, with their specific intention items primarily focused on kind and respectful relationships with other people. Conversely, boys demonstrated significant increases in behavioral intentions related to human sexuality and HIV/ AIDS and other STIs, with specific intention items focused on sharing HIV-related information with others, and abstaining from premarital sex. These gender differences may be related to differences in gender role socialization, as qualitative research in secondary schools in Kenya has demonstrated that girls are more likely to be socialized to care for and build relationships with others, whereas boys are socialized to restrict emotion and focus on completing tasks [34] .
Implications of findings
These findings suggest that the MLRC school-based HIV prevention intervention is able to increase HIV-related risk reduction knowledge and to shift behavioral intentions to be more in line with a health-promoting focus among primary school children throughout various geographic regions of Kenya. In addition to teaching pupils traditional information regarding modes of HIV and other STI transmission and risk reduction strategies, the intervention addressed a range of content areas related to helping primary school aged children make healthy decisions that will hopefully decrease their risk of HIV infection, including self-awareness, human sexuality, healthy relationships with peers, drug and alcohol abuse, and behavior change strategies.
Students entered the intervention having the least amount of information and facts about general human sexuality and this is the area where we saw the greatest gains in knowledge acquisition. It is important for young people to have accurate information about human sexuality in upper primary school, so they can better understand their bodies and emerging sexuality as they enter and progress through puberty. In addition, since this program is delivered prior to the sexual debut of most youth in the program, pupils can be more prepared to deal with unwelcome advances from those who may use the young person's lack of knowledge about their body and/or human sexuality in general to engage in coercive sexual behavior. This is important information for both boys and girls (both of whom demonstrated significant increases in knowledge) during this time period, especially since gender differences in timing of puberty occur and thus may impact bodily changes and sexually-related feelings. By having more accurate information and a safe place to explore issues of human sexuality in the classroom setting through engaging activities and an informed teacher, young people who complete the MLRC program will be able to make healthier choices about their own sexuality.
Several of the behavioral intention items that demonstrated significant positive increases were related to interactions with friends, and the sharing of health-promoting information with friends. For example, pupils were more likely to endorse stronger support for sharing information with friends about unacceptable sexual behavior, making friends aware of the dangers of drugs and alcohol, and talking to friends about HIV/AIDS following participation in the intervention as opposed to prior to the intervention. In addition, participants reported being able to resist peer pressure related to substance use better after the intervention, as they reported being less likely to use drugs because of peer pressure. In addition, there were also increases in pupils' desire to relate better with their friends and to introduce their friends to their parents following the intervention. Better relationships with peers during this important developmental stage can help to provide health promoting support for youth, and increased knowledge of youths' friends can improve parents' ability to better monitor their child-a factor that has been linked with improved health outcomes for youth [35] [36] [37] [38] .
All of the behavioral intention items in the HIV/AIDS and Other STIs modules demonstrated health-promoting increases for the overall sample. Following participation in the intervention youth reported that they will commit to abstaining from premarital sex, talk to friends about HIV/AIDS, and be kind to people living with HIV. This suggests that the intervention was able to encourage pupils to not only strive to engage in health-promoting health behaviors at the individual level, but also to share their newfound HIV and STI knowledge with others and to show kindness and compassion to people in their community who are living with HIV. This desire to disseminate knowledge to their peers is critical to bringing about school and community-level changes in HIV-related knowledge and behavioral intentions, and the commitment to supporting those who are living with HIV also helps to create more accepting school and community environments where Journal of HIV and AIDS Open Access Journal those who are impacted by HIV can feel comfortable receiving the services and support they need. Changing knowledge and behavioral intentions at this early age is important so that these young people can grow up with more accurate, accepting and health promoting perspectives on HIV, thus increasing the likelihood that cultural shifts can occur over time.
Gender differences did emerge in some areas of the evaluation, primarily in the behavioral intention items. Given that boys and girls in primary school will reach puberty at different ages, and are subject to different types of cultural socialization regarding both gender roles and sexuality, it will be important that future interventions address gender-specific needs regarding HIV prevention. This gender-specific attention in HIV prevention efforts is particularly warranted given differences in gender role and sexual socialization in Kenya, as well as gender differences in HIV-related stigma and HIV infection rates [1, 34, 39] .
The findings from this evaluation are an indication that a multi-faceted approach to HIV prevention in school-based settings can create a platform for behavior change among youth in Kenya, and thus have promise for schools in other countries most impacted by the HIV pandemic. The MLRC program involved two of the most powerful adult influences on the lives of children-teachers and parents-in promoting healthpromoting knowledge and behavioral intentions. Since pupils in Kenya spend approximately eight hours a day in school, teachers have a great opportunity to influence the pupils' healthrelated behaviors. They also were able to have an influence on pupils' views of people impacted by HIV, thus teachers played a role in promoting acceptance and de-stigmatization. The involvement of parents ensures that healthy messages given in schools are affirmed at home and children are encouraged by parents/guardians to sustain healthy behaviors.
Collectively, these findings highlight the unique and broadserving role that multi-pronged educational policy can play in advancing HIV prevention efforts and combatting social and structural determinants impacting Kenyan youth. Poverty, gender-based violence and political instability are system-level factors that can be further analyzed and addressed in future studies. KCCB educational programming includes national and organizational policy working in a complementary fashion to create an infrastructure of free primary education with a country-wide mandate to facilitate MLRC in schools. This policy environment creates an arena for schools and teachers to utilize existing resources and expertise to deliver developmentally and culturally appropriate interventions the promote behavior change associated with increased health and well-being.
Strengths and limitations
A strength of the MLRC program is that it was created by members of a collaborative partnership between the Commission for Education and Religious Education within the Kenya Conference of Catholic Bishops and faculty/staff members from the largest Catholic university in the United States, with input from an external Kenyan Expert Advisory Board composed of individuals (primarily primary school teachers/administrators) with expertise in education and child development. Development of the MLRC HIV prevention intervention was grounded in psychological theories of behavior changes-Social Cognitive Theory [17] and the Theory of Planned Behavior [18, 19] -and was informed by extensive reviews of youth-focused, evidence-based HIV prevention interventions. The development of the program adhered to Kirby's [16] 17 key characteristics of effective curriculum-based sex and STI/HIV education programs for youth, and was both developmentally and culturally appropriate for pupils in Class 5 across all regions of Kenya. Thus the program was "home grown" in the sense that it was developed from the knowledge and experiences of those working with primary school children in Kenya, while still utilizing the latest theoretical and empirical information regarding HIV prevention strategies for this age group.
The delivery format of the MLRC program was strength as well since it was delivered once a week in the school setting by trained and certified teachers who worked in the school where the program was delivered. The training for teachers included instruction not only on the intervention content, but also on active and interactive learning strategies and methods. This type of teaching approach is not standard practice in many primary schools in Kenya, as the educational system is still heavily influenced by a liberal philosophy-oriented and traditional style of teaching which does not promote active engagement of learners. Since the teachers who deliver the MLRC program participate in a national training endorsed by the Teachers Service Commission-Kenya (TSC), they receive certification that serves as a form of professional development and capacity building for the teachers since they often become more marketable to schools that are looking for teachers with advanced training and education.
The Commission for Education and Religious Education within KCCB provides multiple levels of support to local schools, which is another strength that supports the success and future sustainability of the program. In addition to providing national trainings, they provide guidance and support to the Education Secretaries in each Diocese who have primary responsibility for the coordination of program delivery at each school in their geographic district. The Commission office also provides program materials and technical assistance to assure that each Diocese has the resources needed to implement the program. In addition, the MLRC monitoring system which was previously described provides schools and teachers with an opportunity to document successes and challenges with the program, and to solicit feedback to be shared with the KCCB national office. The site visits assist with monitoring and maintaining fidelity to the curriculum and support continuous improvement and quality assurance.
Strength of our evaluation design was the use of a multistage sampling method that allowed for participation of schools and pupils from all regions of the country where MLRC program Journal of HIV and AIDS Open Access Journal is currently being delivered. This allowed for an inclusive demographic population of Kenyan youth who came from families representing various ethnic groups, geographic regions, and occupations. This increases the ability to generalize the findings from this evaluation to the general Kenya population of primary school aged children. In addition, the use of measures that were developed specifically for this evaluation and pilottested with youth from the population of focus is another strength. The brevity of the assessment measures also allowed for them to be administered in the school setting without causing disruption to the traditional school day.
Despite the strengths of the program and evaluation, there were some limitations to the current evaluation. Due to limited resources, only 46 schools were selected for this initial evaluation, which was 3% of all schools who were implementing MLRC at the time of the study (total number of schools implementing MLRC=1541). Our use of a onegroup pre-test post-test experimental design did not allow us to include a comparison or attention-placebo control group, thus we cannot control for any history effects or intervention effects that may have occurred due to the attention and time spent with the youth during the course of the intervention regardless the content of the intervention. Another limitation to the evaluation design was that due to confidentiality issues, individually identifying information could not be included on any of the assessment measures thus changes were evaluated at the classroom level as opposed to the individual level. Another potential limitation is that since this was the first evaluation of the MLRC program, the current evaluation only includes modular specific data and does not include data related to overall pre-/post-intervention changes.
